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Abstract 
Extensive efforts have been made to understand the electronic properties of high-Tc superconductors. One feature which has been 
discussed in the literature during the past few years is the dips in tunneling conductances obtained in cuprates. In this contribution, we 
focus our attention on the origin of these dips. On the basis of experimental data obtained in Bi2Sr2CaCu2O8 and YBa2Cu3O7, we show that 
the dips appear naturally in tunneling spectra due to a superposition of the peaks and humps and, therefore, have no physical meaning. 
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1 It is well known that SC in heavily underdoped region is “diluted”; this can be the reason for the absence of QP peaks in the conduactance in Fig. 
  1(b). 
 
At present, 20 years after the discovery of high-Tc 
superconductivity [1], there is no generally accepted 
theoretical model describing this remarkable phenomenon. 
So, the search for a clue continues: different experimental 
data obtained in cuprates are still widely discussed in the 
literature, including leading journals. Every feature in 
spectra of copper oxides is under the scrutiny. However 
sometimes, some features in spectra have nothing to do 
with superconductivity (SC), they reflect properties of a 
certain class of materials. As an example, a kink in energy 
dispersion obtained in angle-resolved photoemission 
(ARPES) measurements along the (π/2, π/2) direction in n-
layered Bi-compounds (n = 1-3) apparently has nothing to 
do with SC, contrary to the kink in dispersion in the (π, 0) 
direction [2]. Here we discuss the dips in tunneling 
conductances of cuprates.  
Tunneling conductances obtained in cuprates at T << Tc 
have the so-called peak-dip-hump structure. Quasiparticle 
(QP) peaks and humps at higher energies are separated by 
dips. This structure is more pronounced in spectra obtained 
in SC-insulator-SC (SIS) junctions; in SC-insulator-normal 
metal (SIN) junctions, the conductances are in general 
asymmetrical relatively zero bias. By analogy with phonon 
structures in conductances of conventional SCs, one group 
suggested in 1998 that the dips are caused by a bosonic 
excitation responsible for the pairing in cuprates [3]. This 
interpretation, still present in publications of the group, is 
erroneous because it contradicts a number of experimental 
facts. Due to limited space, we consider only a few of them. 
In tunneling measurements performed by break 
junctions in heavily underdoped Bi2Sr2CaCu2O8+x (Bi2212), 
the humps were observed below Tc with and without QP 
peaks [4-6], as shown in Fig. 1. In Fig. 1(b), one can see at 
low bias the traces of undeveloped QP peaks1. In this case, 
it is obvious that the dips in conductances appear naturally 
due to a superposition of the peaks and the humps. As a 
consequence, the dips are meaningless.  
ARPES measurements performed in Bi2212 fully 
support the latter scenario. Upon cooling, the QP peak 
appears in ARPES spectra above Tc on a side of the hump 
[7]. So, the hump in ARPES spectra is a “background” for 
the peak [7]. Then, the dip between the peak and the hump 
has no physical meaning.  
 
 
 Physica C 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Another way to demonstrate that the peaks appear on 
the inner sides of the humps is to suppress the SC state by 
magnetic field. The problem, however, is that the values of 
Bc2(0) in hole-doped cuprates are incredibly high [6]. At the 
same time, at T ~ Tc the Bc2 values necessary to suppress 
SC in cuprates are accessible in laboratory conditions. 
Figure 2 shows c-axis interlayer tunneling spectra obtained 
in Bi2212 at T = 60 K [8]. In the presence of magnetic field 
H = 14 T, one can clearly see the “exposed” background 
from the normal-state pseudogap [8].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The difference in origin between the normal-state 
background and the QP peaks can be seen in tunneling 
conductances obtained not only in Bi2212 but in 
YBa2Cu3O7-δ (YBCO) as well. Figure 3 depicts two 
condactances measured in YBCO/Pb junction at 10 K [9]. 
The dotted curve is obtained in magnetic field of 8 T 
applied along the c-axis. In Fig. 3, one can see at positive 
bias that the magnetic field suppresses the QP peak, while 
the hump remains unchanged.  
To summarize, on the basis of experimental data 
obtained in Bi2212 and YBCO, it was shown that the dips 
in tunneling conductances appear naturally in the spectra 
due to a superposition of the peaks and humps and, 
therefore, have no physical meaning.  
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Fig. 1. (a) and (b) SIS tunneling I(V) and dI(V)/dV characteristics 
measured at 14 K within the same underdoped Bi2212 single crystal 
having Tc = 51 K. In both plots, the dI(V)/dV are normalized at -400 mV. 
In plot (a), IcRn denotes the Josephson product [4-6]. 
Fig. 2. Conductances for a Bi2212 mesa (Tc = 92 K) at T = 60 K for 0 T 
(thin line) and 14 T (thick line). The existance of normal-state 
“background” is clearly seen [8]. The field is applied along the c-axis.  
  
Fig. 3. SIN conductances G(V) for YBCO/Pb junction in 0 T (solid line) 
and 8 T magnetic field applied along the c-axis (dotted line) at T = 10 K 
[9]. 
